Pho regulon promoter-mediated transcription of the key pathway gene aroGFbr improves the performance of an L-phenylalanine-producing Escherichia coli strain.
DAHP synthase (EC 4.1.2.15) is one of the key enzymes involved in aromatic amino acid biosynthesis in Escherichia coli. An approximately twofold decrease in DAHP synthase activity level was detected in the late growth phase of the L-phenylalanine (Phe)-producing E. coli strain, in which this enzyme encoded by aroG4 is resistant to feedback inhibition. An additional copy of aroG4 that is controlled by promoters of E. coli phoA or pstS genes was integrated into the chromosome of the Phe producer. The choice of promoter was based on the detected activation of the Pho regulon that occurs in response to the depletion of soluble inorganic orthophosphate (P(i)) in the medium, provided that the optical density of the Phe-producing culture did not exceed 70% of its maximum value. Pho-mediated aroG4 transcription increased both the accumulation of Phe and the level of DAHP synthase activity in the late stage of batch cultivation on glucose in P(i)-limited conditions. Disruption of rpoS led to the improved performance of a P(phoA)-aroG4 strain. The pstS promoter that is recognized by the σ(70)/σ(S)-associated core RNA polymerase resulted in the stable maintenance of DAHP synthase activity during long-drawn fed-batch cultivation of the RpoS(+) strain carrying the P(pstS)-aroG4.